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function of, 148 
preparation of 

problems in, 139 

scheme for, 139-41 
variations in, 146 
viruses and, 146-47 


D 


Daylength 
flowering and, 266-90 
see also Photoperiodism 
B-decarboxylations, biotin 
and, 311 
Deficiencies, of nutrients 
correction of, 224 
plant analysis and, 220 
Desoxyribosenucleic acid 
estimation of, 42-43 
nuclei and, 55 
Dextrins 
in amylopectin synthesis, 20 
as primers, 23 
Dicarboxylic acid cycle 
evidence for, 320 
photosynthesis and, 321 
Dichloranisole, antiauxins 
and, 67 
2, 4-Dichlorophenoxyacetate 
brush control and, 88 
translocation of, 123 
weed control, 87-88, 95-9" 
see also Weed control 
Diffusion pump, osmotic, 
194-96 
2, 4-Dinitrophenol 
growth and respiration and, 
81 


growth substance action 
and, 51 

ion accumulation and, 51, 
202 

phosphorous esterification 
and, 51 

protoplasmic streaming 
and, 51 

Diphosphopyridine nucleotide 
chlorophyll and, 255-56 














estimation of, 35-41 
in glycolysis, 44 
photosynthesis and, 50,52 
Disaccharides 
synthesis of, 46-48 
see also specific com- 
pounds 
Disease 
virus, physiology of, 
171-85 
see also Virus 
Drosera, translocation in, 
112-13 
Drought, tree rings and, 
340-41 


Dry plant material, analysis 
of, preparation for, 
09 


Dying of larches, 342 
E 
Elements, cycle of, in soil, 
1 


Energetics, of ion absorp- 
tion, 204-5 
Energy 
absorption of, for photo- 
synthesis and, 241-44 
resonance migration of, 
photosynthesis and, 
241-44 
Enolase, inhibition by fluor- 
ide, 30 
Enzyme action, ion absorp- 
tion and, 204 
Enzymes 
auxin and, 75-77 
carboxylating 
photosynthesis and, 307 
in plants, 307-28 
in chloroplasts, 235-37 
in glycolysis, 17-31 
off-flavors and, 158 
plants, yeast, animals 
compared, 17-19 
virus infections and, 
see also Auxins, enzyme 
activity and; Chloro- 
plasts, enzymes in; 
Glycolysis; and spe- 
cific enzymes 
Epidermis, of root, ion ab- 
sorption and, 114-15 
Exchange, of ions, 190 
Exchangeable ions 
adsorbents and, 5 
aluminum and, 5 
calcium carbonate and, 5 
determination of, 3-5 
extraction of, 3-5 
micronutrients and, 3-5 
nutrient availability and, 
3-5 
see also Micronutrients 
Excitation energy, photo- 
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synthesis and, 
241-44 
Exudate, from trees, com- 
position of, 338 
Exudation, from sieve tubes, 
118-19 


F 
Flavor, in frozen products, 
158 


Floral initiation 
auxins and, 71-75, 279-80 
definitions and, 266-67 
flowering and, 298-99 
relation of, 265-66 
of long-day plants, 271-75 
nature of, 289 
of short-day plants, 
275-77 
self-perpetuating effects 
in, 296-98 
see also Long-day plants; 
and Self-perpetuating 
effects 
Floral stimulus 
evidence for, 287-90 
florigen and, 287 
flower hormone and, 287 
formation of 
metabolism and, 278 
photosynthesis and, 278 
stages in, 277-78 
movement of, 282-84 
inhibition of, 282-83 


nature and action of, 
287-90 
vernalin, 293-94 
in vernalization, 292-94 
Florigen, 287 
Flower formation 
auxins and, 97-98 
see also Auxins, flower 
formation and 
Flower hormone, 287 
Flowering 
antiauxins and, 73-74 
auxins and, 71-75 
later stages of, 298-300 
auxins and, 299-300 
floral initiation and, 
298-99 
nature of, 298 
sex differentiation in, 
300 


physiology of, 265-300 
stages of, 265 
relation of, 265-66 
see also Auxins, flower- 
ing and; Floral initia- 
tion; Photoperiodism; 
and Vernalization 
Flower sex, auxins and, 
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Fluorescein, transport of, 
124-25 
Fluorescence, in photosyn- 
thesis, 238-44, 253- 
54 
Fluoride 
enolase and, 30 
pyruvate formation and, 
43 


Foliar diagnosis, 223 

Formative effect, auxins 
and, 90 

Fraction I proteins, from 
leaves, 143-46 

Free water, colloids and, 
156 


Freezing 
of colloids, 155-57 
of plant products, methods 
of, 162-63 
of plant tissues 
coagulation and, 153 
ice formation in, 151-52 
microscopic studies of, 
154 
pressures during, 152- 
53 
results of, 151-55 
Fresh plant material, 
analysis of 
difficulties in, 208-9 
variability in, 208-9 
Frozen plant products 
quality of, 161 
varieties for, 159-60 
Fructose diphosphate 
estimation of, 35-41 
glycolytic breakdown of, 29 
nonglycolytic breakdown of, 
29 


Fructose -6-phosphate, esti- 
mation of, 35-41 
Fruit drop 
prevention of, 100-2 
action of auxins in, 
100-1 
in apples, 101 
in citrus fruit, 101 
in holly, 102 
in pears, 101 
promotion of, 100 
types of, 99-100 
Fruits 
analysis of, 212-13 
browning of, 158-59 
growth of, auxins and, 99 


auxins and, 98-99 
see also Auxins, fruit set 


and 
Fucozanthol, photosynthesis 
and, 238 


G 
Gas exchange, of trees, 
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333-36 
Genetics 
of trees, 341-43 
see also Trees, breeding 
of 


Geochemical approach, nu- 
trient availability and, 


3 
Gluconic acid, from glucose - 
6-phosphate, mechan- 
ism of, 324 
Glucose-1-phosphate, esti- 
mation of, 35-41 
Glucose -6-phosphate 
estimation of, 35-41 
mechanism of, 324 
oxidative degradation of, 
323-26 
pentoses from, 324 
Glutamic acid decarboxylase 
distribution of, 326 
function of, 327 
product of, 326-27 
Glycolic acid 
oxidation of 
enzyme in, 322 
formate from, 322-23 
steps in, 322 
photosynthesis and, 322- 
23 


Glycolysis 
alternate pathway for, 29, 
45 
Cg sugar transformation 
alcohol dehydrogenase 
and, 30 
aldolase and, 27-28 
carboxylase and, 30 
enolase and, 30 
isomerase and, 28 
lactic dehydrogenase 
and, 30 
malic enzyme and, 30 
mitochondrial system 
and, 30 
phosphopyruvic trans- 
phosphorylase and, 
30 
transaminase systems 
and, 30 
triosephosphate dehy- 
drogenase and, 28 
hexose phosphate inter- 
conversion in, 24-26 
hexokinase and, 25 
myokinase and, 25-26 
phosphoglucomutase and, 


phosphohexoisomerase 
and, 26 
phosphorylated coenzymes 
in, 44 


’ 
phosphorylated compounds 
in, 43-46 
photosynthesis and, 30-31 
reversal of, in photosyn- 
thesis, 49-50 
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scheme of, 17-19 
starch formation in, 19-24 
phosphorylase and, 22- 
24 


Q-enzyme and, 19-22 
table of, 44 
triosephosphate dehydro- 

genase and, 45-46 
Grafting, of forest trees, 
342 


Grana 
in chloroplasts, 229-35 
see also Chloroplasts, 
grana in 
Growth 
auxins and, 79-82 
of fruits, auxins and, 99 
inhibition of, 51, 80, 95 
nutrients and, 217-26 
phosphorylated compounds 
and, 52-54 
protein synthesis and, 
auxins and, 78-79 
trees and, 338-41 
see also Auxins, growth 
and; Critical nutrient 
concentration; Phos- 
phorylated compounds, 
growth and; and Trees 
Growth enzyme, 53-54 
Growth substance action, 
inhibition of, 51 
Growth substances 
agricultural uses, 87-103 
nature of, 59-62 
see also Auxins 
Guaiacol, in ion transport 
models, 196-98 


Heat therapy 
virus diseases and, 176-77 
see also Virus infection 
Heat treatment, off-flavors 
and, 158 
Heterosis, in trees, 343 
Hexokinase, 25 
Hexose phosphates 
interconversion of, 24-26 
see also Glycolysis 
Hill reaction 
in Chlorella, 253-54 
quantum requirement of, 
253 
quinone and, 253-54 
chloroplasts for 
chloride and, 245-46 
preparation of, 245 
preservation of, 245-46 
sources of, 245 
inhibition of, 252 
isotopic oxygen in, 244 
kinetics of, 244, 251-53 
malic acid formation and, 
247-48 
maximum rate of, 252 


measurements of, 251-52 
methemoglobin and, 251 
oxidants for, 251 
cytochromes as, 246-47 
nonbiological, 246 
potentials of, 246-47 
pyridine nucleotides as, 
246-51 
quantum yield of, 252 
Holly, fruit and leaf drop of, 
control of, 102 
Hydrogen acceptors, photo- 
synthesis and, 248-49 
Hydrogen-ion concentration 
auxin activity and, 94 
colloids and, 156 
Hypersthene, nutrient supply 
and, 2 


I 


Ice formation, in plants 

control of, 155 

death from, 152 

effects of, 151-52 

pressure from, 152-53 
Indeterminate plants 

flowering, auxins and, 72 

see also Photoperiodism 
Indoleacetic acid 

in cabbage, 61 

identification of, 59-62 

in oats, 61 

synthesis of, 60 

see also Auxins 
Indoleacetic acid oxidase, 94 
Inhibition 

of Hill reaction, 252-53 

of ion accumulation, 201-2 

of photosynthesis, 252-53 

of potato sprouting, 103 

of respiration, 201-2 

of root growth, 102 

of translocation, 113-14 

of virus infection, 179-80 
Inhibitors 

competitive, definition of, 

5 


of enolase, 30 

of growth, 80, 81, 95 

of growth enzyme, 53-54 

of growth substance action, 
51 

of hexokinase, 25 

of inorganic phosphorous 
esterification, 37 

of ion accumulation 

of phosphofructokinase, 26 

of phosphorylase, 22 

of photosynthesis, 49 

of protoplasmic streaming, 
51 


of pyruvate formate, 43 

of radiophosphorous turn- 
over, 51 

of sucrose synthesis, 48 

of triosephosphate 








dehydrogenase, 28-29, 
45-46 
Inorganic orthophosphate, 
estimation of, 35-41 
Inorganic phosphorous ester- 
ification, inhibition of, 
51 
Iodoacetamide, triosephos- 
phate dehydrogenase 
and, 28, 45-46 
Iodoacetate 
growth and, 80 
growth enzyme and, 53-54 
photosynthesis and, 48 
sucrose synthesis and, 48 
triosephosphate dehydro- 
genase and, 45-46 
Ion absorption 
anions and, 198-99 
carriers in 
enzyme action and, 204 
ion competition and, 203-4 
cations and, 199 
cytochrome system and, 
198-99 
energetics of, 193, 196 
energy relations in, 204-5 
exchange and, 190 
facts about, 189-90 
ion influence on, 190 
iron and, 198-99 
kinetic analysis of, 190-91 
Lundeg&ardh’s mechanism, 
198-200 
mechanisms of, types of, 


189 
metabolic activity, 189-90 
models of, 191-200 
by Franck and Mayer, 
194-96 
by Osterhout, 196-98 
partial equilibrium, 
191-93 
by Rosenberg, 191-94 
stationary equilibrium, 
193-200 
nature of, 190-91 
oxygen and, 199 
potassium and, 190-91 
respiration and, 198-99 
by roots, 200-3 
amino acids and, 202-3 
anions and cations and, ° 
201 
carrier substances and, 
200 


chelate bonds and, 203 
cytochrome and, 201-2 
formulation of, 200-1 
inhibition of, 201-2 
ion carriers in, 203 
Lundegardh hypothesis 
and, 201-2 
mechanisms of, 189-206 
metabolism and, 203 
oxygen and, 200 
permeability and, 200 
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secretion and, 203 
selectivity of, 190 
sodium and, 190-91 

Ion accumulation, inhibition 
of, 51 
Ion transport 
in roots, 114-16 
see also Translocation, in 
roots 
Ions, in catalysis of B-car- 
boxylases, 313-14 
Ions, exchangeable, micro- 
nutrients and, 3-5 
Iron 
absorption of, 10 
availability of, oxidation 
state and, 8, 10 
chlorosis and, 10 
ion accumulation and, 198- 
99 
supply of 

ferric citrate and, 11 

ferric tartrate and, 11 

ferrisilicate and, 11 

Isocitric dehydrogenase 
diphosphopyridine nucleo- 
tide and triphospho- 
pyridine nucleotide 
specificity of, 312-13 
distribution of, 312 
reaction of, 312 
Isomerase, 28 
Isophosphorylase, 21 
starch synthesis and, 47 


J 


Juices, leakage of, during 
freezing, 153-54 


K 


B-keto acids, decarboxyla- 
tion of, 313-14 
Killing, by cold, 151-55 
Krebs cycle 
in Chlorella, 309 
cytochrome system and, 
51-52 
metabolism and, 308-9 
mitochondria and, 308 
in mung bean, 308 
phosphorous esterification 
and, 51 
in plants, evidence for, 
307-9 
succinic dehydrogenase 
and, 308 
in yeast extracts, 309 


L 


Labile phosphorous, signifi- 
cance of, 36 

Larches, dying of, 342 

Latex flow, mechanism of, 
118 
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Leaf-hoppers, virus infection 
of host plant and, 184 
Leaf proteins 
in chloroplasts, 135-38 
in cytoplasm, 139-47 
extraction of 
cell rupturing and, 134 
cell walls and, 132 
particulate structures 
and, 132 
problems in, 132-34 
vacuoles and, 133-34 
in mitochondria, 138 
in particles, 134-39 
definition of, 134-35 
nature of, 134-35 
virus infection and, 182-83 
see also Chloroplasts; and 
Cytoplasmic proteins 
Leaves 
aldolase in, 27 
long-day plants and, 272-73 
nutrient balance in, 223 
photoinduction in, 269 
photoperiodism and, 285 
transport from, 125-26 
Light, virus infection and, 
174-75 
Lipoids, in chloroplasts, 
232-33, 235 
Lithium, translocation of, 111 
Long-day plants 
floral initiation in, 271-75 
leaves and, 272-73 
light and, 273-75 
light periods for, 272 
flowering of, auxins and, 72 
Low temperature preserva- 
tion 
basis of, 150 
colloids and, 155-57 
color and flavor changes 
during, 157-59 
enzymes and, 157-58 
ice formation in, 141-45 
liquid environment and, 
151 
maturity and, 161-62 
methods in 
factors in, 162-63 
types of, 162 
microorganisms and, 
164-66 
storage death of, 165-66 
temperature and, 165 
nonbrowning peach varieties 
and, 161 
pectinic acids and, 157 
storage and distribution 
in, 163-64 
sugar and, 157 
temperatures for, 150 
undesirable effects in, 
150-51 
varietal adaptation to, 
159-60 
see also Browning, of 








fruits; Freezing; Ice 
formation; and Off- 
flavors 
Lundeg&rdh hypothesis 
of ion absorption, 198-200, 
201-2 


Magnesium 
exchangeable ions and, 4 
source of, in soils, 2 
Malic enzyme 
amino acids and, 312 
biotin and, 311 
distribution of, 310 
manganese and, 312 
monovalent cations and, 
314 


oxaloacetic carboxylase 
and, 310 
photochemical coupling of, 
314-16 
occurrence of, 314-15 
triphosphopyridine nu- 
cleotide and, 315 
photosynthesis and, 247 
reaction of, 309-10 
from wheat germ, 310-11 
Wood-Werkman reaction 
and, 311 
Manganese 
availability of, oxidation 
state and, 8-10 
deficiency of, 9, 13 
exchangeable ions and, 3-4 
malic enzyme and, 312 
in soils, extraction of, 5 
valency of, 9 
Mass flow 
description of, 120 
in Arachis, 122-23 
in Arenga, 122 
in palms, 121-22 
translocation and, 124 
Mechanisms 
of ion absorption, 189-206 
of photoperiodism, 284-87 
of vernalization, 290-91 
Meiosis, desoxyribonucleic 
acid and, 55 
Melanin, fruit browning and, 
158-59 
Membrane, of chloroplast, 
233 


Metabolism 
ion absorption and, 190-91, 
203 
trees and, 333-38 
Methemoglobin, Hill reaction 
and, 251 
Micronutrients in soils 
analysis for, 4 
availability of, 1-15 
activity measurements 
and, 13-14 
aging and, 11-13 
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complex formation and, 
cycle in soil and, 1 
exchangeable ions and, 
3-5 
microorganisms and, 
14-15 
oxidation and, 8-10 
precipitates and, 7-8 
—_— minerals and, 
1- 
recrystallizing and, 
11-13 
soluble complexes and, 
unavailability and, 3-10 
extraction of, 4 
Micronutrient supply, esti- 
mation of, 12 
Microorganisms 
low temperature plant 
product preservation 
and, 165-66 
nutrient availability and, 
14-15 
Middle lamella, abscission 
and, 
Mineral deficiencies, 220 
Minerals 
absorption of, 189-206 
in plants, 207-22 
forms of, 213-14 
seasonal trend of, 214- 
15 


see also Ion absorption; 

and Plant analysis 
Mitochondria, 25 

auxins and, 80 

enzymes in, 51-52 

hexokinase and, 25 

Krebs cycle and, 308 

in leaf cells, isolation of, 
138 

myokinase and, 25-26 

protein extraction and, 
132 


pyruvic acid reactions and, 
30 


translocation and, 114 





Mitosis, desoxyrib< lei 
acid and, 55 

Models, of ion absorption, 
191-200 

Morphogenesis, auxins and, 
67-69 


Mung bean, mitochondria 
from, respiration of, 
308 


Myokinase, distribution and 
action of, 25-26 


Nitrogen, virus infections 
and, 181-82 


- Nitrogen deficiency, chloro- 


plasts and, composi- 





tion of, 235 
Nitrogen fractions, in plants, 
analyses for, 214 
Nitrogen nutrition, virus 
diseases and, 177 





Nuclei 
desoxyrib leic acid 
in, 55 
protein extraction and, 
132 


Nucleic acids 
nuclear division and, 55 
types of, 54 
Nucleoproteins 
from leaves, 145 
virus and, 171 
virus infection and, .182 
Nutrient availability 
measurement of, 13-14 
by electrometric 
method, 13-14 
by oon membranes, 
1 
microorganisms and, 14- 
15 


soil sterilization, 14 
Nutrient levels 
in plants, 217-24 
see also Critical nutrient 
concentration 
Nutrients, critical concen- 
tration of, growth and, 
217-18 
Nutrition 
physiological basis of 
assessing, 207-26 
plant analysis and, 207-26 
of plants, assessment of, 
207-26 
virus infection and, 177-78 
see also Plant analysis 


oO 


Ochoa reaction, malic en- 
zyme and, 309-12 
Off-flavors, in frozen 
products 
catalase and, 158 
enzymes and, 157-58 
heat treatment and, 158 
peroxidase and, 158 
Organic acids, auxin action 
and, 89-91 
Organic matter, nutrient 
supply in soil and, 6 
Osmotic diffusion pump, 
194-96 
Oxaloacetate, decarboxyla- 
tion of, by cucurbit 
seed globulins, 311-12 
Oxaloacetic carboxylase, 
malic enzyme and, 
310 
Oxidation 
nutrient availability and, 
8-10 


iron and, 10 
manganese and, 9-10 
see also Micronutrients 
Oxidative degradation, of 
glucose -6-phosphate, 
323-26 
Oxygen, ion absorption and, 
199-200 


P 


Palms, bleeding in, 121-22 
Parenchymatous tissue 
translocation in, 109-10 
see also Translocation in 
parenchymatous 
tissue 
Partial equilibrium, ion 
transport and, 191-93 
Pears, preharvest drop in, 
control of, 101 
Pectinic acids, in low tem- 


perature preservation, 
157 


Pectins 
auxins and, 91 
calcium-sparing and, 91 
cell elongation and, 91 
June drop and, 91-92 
methyesterase activity 
and, 91 
Pentoses 
origin of, 324 
phosphorylated compounds 
and, 37 
synthesis of, 46 
aldolase and, 28 
Permeability, ion absorption 
and, 200 
Peroxidase, off-flavors and, 
158 


Phellogen, formation of, in 
trees, 340 

Phenolic compounds, fruit 
browning and, 159 

Phenoxyacetic acids, auxin 
activity of, 62-63, 64, 


93 
f-Phenylbutyric acid 
antiauxins and, 65-66 
Phloem 
exudation from, 118-19 
sap concentration of, 119- 
20 
sieve tubes in, anatomy 
of, 117-18 
translocation in, 117-26 
accelerated diffusion 
and, 120 
mass flow and, 120, 
121-23 
mechanisms of, 120-21 
simultaneous movement 
and, 120, 121, 123 
suction and, 123-24 
transpiration and, 123- 
24 
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see also Mass flow; and 
Sieve tubes 
Phloem necrosis, virus dis- 
eases and, 181-82 
Phosphatase, in proteins, 
145 


Phosphate metabolism, 
auxin action and, 89 
Phosphofructokinase, 26 
Phosphoglucomutase, 24-25 
Phosphogluconic acid 
pentose synthesis and, 46 
shunt mechanism and, 46 
Phosphoglyceric acid 
conversion of, 30 
estimation of, 35-41 
Phosphohexoisomerase, 26 
Phosphopyruvic transphos- 
phorylase, 30 
Phosphorous 
cytochrome system 
and, 51-52 
esterification of Krebs 
cycle and, 50-52 
photosynthesis and, 52 
Phosphorous fractions, 
analyses for, 214 
Phosphorous nutrition, virus 
diseases and, 177 
Phosphorous turnover, inhi- 
bition of, by arsenite, 


51 
Phosphorylase, 20, 22-24 
arsenic and, 23-24 
auxin and, 77 
distribution of, 22-23 
inhibition of, 22 
in jackbean, 23 
primer of, 23 
sucrose and, 24 
Phosphorylated compounds 





in Euglena, 39-40 
identification of, 39 
isolation of, 38 
in mung bean, 39 
in oats, 38 
and photosynthesis, 52 
in spinach, 39 
desoxyribosenucleic acid, 
estimation of, 42-43 
in disaccharide formation, 
47-48 
estimation of 
anion exchange resins 
and, 41-42 
by barium fractionation, 
36-37 
by chromatographic 
methods, 40-41 
early methods in, 36 
fractionation procedures 
for, 35-43 
pentoses and, 37 
phytic acid and, 38, 39 
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starch and, 37, 38 
in glycolysis, 43-46 
growth and, 52-54 
adenosinetriphosphate 
generation and, 53 
adenosinetriphosphate 
pool and, 54 
arsenite inhibition and, 
54 
growth enzyme and, 
53-54 
phytic acid and, 53 
relation of, 53 
in Krebs cycle, 50-52 
metabolism of, 35-55 
nucleic acids, 54-55 
nuclear division and, 
54-55 
in photosynthesis, 48-50 
ribosenucleic acid, esti- 
mation of, 42-43 
in starch formation, 46-47 
see also Glycolysis; and 
Photosynthesis, 
specific compounds 


Phosphorylation, auxins and, 


81-82 


Photoinduction, flowering 


and, 26 


Photoperiodic induction, 


auxin and, 279-80 
changes in, 278-80 
levels of, 279 
in long-day plants, 280 


Photoperiodism, 266-90 


floral stimulus and, 277-83, 
287-90 
general mechanism of, 
284-87 
definitions in, 284 
leaves and, 285 
light in 
absorption of, 280-82 
action spectra of, 281-82 
photoinduction in, 268 
grafts and, 270-71 
leaves and, 269 
photoperiodic types and, 
269-70 
temperature and, 269 
self-perpetuating effects 
in, 297 
vernalization and, 290-96 
see also Floral stimulus 


Photoreactivation, virus in- 


fection and, 175 


Photosynthesis, 229-61 


of bacteria, 317-18 
bacteriochlorophyll and, 
238 


Cy units and, 319-20 
carboxylases and, 307 
carotenoids and 

in brown algae, 238 

in green algae, 238 

in purple bacteria, 238 
chlorophyll and, function 
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of, 259-60 
chloroplasts and, 229-60 
dicarboxylic acid cycle 

and, 321 
energy dismutation and, 

249-50 
formaldehyde and, 323 
fucoxanthol and, 238 
glycolic acid and, 322-23 
glycolysis and, 30-31 
Hill reaction and, 244-54 
inhibition of, 49, 252-53 
intermediate hydrogen ac- 

ceptors and, 248-49 
malic enzyme and, 314-16 
phosphorous metabolism 

and, 48-50 
phosphorylated coenzymes 

and, 50 
phosphorylated compounds 

and, 4 
photoinduction and, 278 
phycoerythrin and, 238 
pigments in 

energy absorption by, 
237-38 
functions of, 237-44 
pyruvate carboxylation 

and, 317 

quantum yield and, 250 
decline of, 241 
wave lengths and, 241 
resonance migration and, 

241-44 
ribulose and, 321-22 
sedoheptulose and, 321-22 
spirilloxanthin and, 238 
surface reaction and, 229 
of trees, 333-36 
see also Chloroplasts; 

Hill reaction; and 

Malic enzyme 

Phycobilons, chlorophyli-a 

and, 241 

Phycocyanin, in blue-green 
algae, 231 
Phycoerythrin, photosynthe- 
sis and, 238 
Physiology, of trees, see 
Trees, physiology of 
Phytic acid, estimation of, 
phosphorylated com- 
pounds and, 38 
Pigments 
in chloroplasts, functions 

of, 237-44 
see also Chloroplasts; and 

Photosynthesis 

Pineapple 
auxins and, 88 
flowering of, 90, 97 
auxins and, 74-75 
plant analysis and, 224-25 
Plant analysis 
fresh versus dried materi- 

al in, 208-9 

history of, 207-8 
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interpretation of 
critical nutrient concen- 
tration and, 217-24 
deficiencies and, 224 
response of plants and, 
225 


sampling time and, 224- 
25 


nutrition requirements 
and, 207-26 
plant part for 
constituents in, 213-14 
copper distribution and, 
210 
fertilization and, 210 
fruits and, 212-13 
in grape, 211-12 
in pineapple, 212 
sampling of, 213 
seasonal trends and, 
214-15 
time of collection of, 


in tobacco, 210-11 
in tomato, 210-11 
in various plants, 212 
zinc distribution and, 
210 
Purdue test kit and, 208 
sampling frequency and, 
216 


techniques of, 208-17 
use of, 225-26 
Plant products, low tempera- 
ture preservation of, 
physiological aspects 
of, 149-66 
Plasmolysis, of sieve tubes, 


Polyphenoloxidase, fruit 
browning and, 158-59 
Polysaccharides 
synthesis of, 46-48 
see also specific com- 


pounds 
Poplar, breeding of, 343 
Potassium 
accumulation of 
by frog’s muscle, 190-91 
in model, 196-98 
exchangeable ions and, 4 
source of, in soils, 2 
Potato sprouting, prevention 
of, by various com- 
pounds, 103 
Precipitates 
nutrient availability and, 
see also Micronutrients 
Preharvest drop 
auxins and, 100-2 
see also Fruit drop 
Primary minerals 
nutrient supply by, 1-3 
adesine and, 2 
bytownite and, 2 
calcium and, 2 








climate and, 2 
cobalt and, 2 
copper and, 2 
geochemical approach 
and, 
hypersthene and, 2 
magnesium and, 2 
potassium and, 2 
sand and, 2 
silicate minerals and, 2 
weathering and, 2 
zinc and, 2 
see also Micronutrients 
Primary photosynthetic pig- 
ment, chlorophyll as, 
238-40 
Proteins 
in chloroplasts, 135-38, 
232-33, 235 
denaturation by vacular 
sap, 133-44 
in leaf cytoplasm, 139-47 
in leaves, 131-47 
in mitochondria, 138 
viruses and, 182-84 
see also Chloroplasts, pro- 
teins in; Cytoplasmic 
proteins; and Leaf 
proteins 
Protein synthesis, growth 
and, auxins and, 78-79 
Protoplasmic streaming, in- 
hibition of, 51 
Pseudoamylose, 20 
Purdue test kit, 208 
Purple bacteria 
bacteriochlorophyll in, 231 
carotenoids in, 231 
chromatophores in, 231 
grana in, 231 
pigments in, 231 
Pyrophosphate 
action of, 7 
as extractant, 7 
micronutrients and, 10-11 
nutrient supply in soil and, 
6-7 


soluble complex formation 
by, 10-11 
Pyruvate formation, inhibi- 
tion of, 43 
Pyruvic acid, reaction paths 
of, 30 


Pyruvic carboxylase, 318-19 
Q 


Q-enzyme, 19-22 
action of, 19-20 
amylopectin and, 19-22 
crystallization of, 21 
isophosphorylase and, 21 
phosphorylase and, 20 
starch synthesis and, 47 
Quantum yield 
of Hill reaction, 252 
of photosynthesis, 241, 250 





R 


Radioautograph, of zinc, in 
plant, 210 
Radioautographic methods, 
phosphorylated com- 
pounds and, 40-41 
Recrystallization 
nutrient availability and, 
11-13 
see also Micronutrients 
Reproduction, in flowering 
plants, 265-300 
Respiration 
auxins and, 79-82 
growth and, 53-54 
Krebs cycle and, 307-9 
in roots, 201-2 
salt transport in roots and, 
115-16 
of trees, 333-36 
see also Auxins, respira- 
tion and; Glycolysis; 
and Krebs cycle 
Riboflavin phosphate, esti- 
mation of, 40 
Ribosenucleic acid, estima- 
tion of, 42-43 
Ribulose 
origin of, 321-22 
photosynthesis and, 322 
Roots 


aldolase in, 27 

antiauxins and, 68-69 

auxins and, 68-69 

translocation in, 114-16 

see also Translocation, in 
roots 


Salts 
absorption of, 189-206 
accumulation of, 189-206 
translocation of, 116-17 
see also Ion absorption 
Sampling 
for plant analysis, 213-16 
time of, plant analysis and, 
224-25 
Sand, nutrient supply by, 2-3 
Sap flow 
in trees, 336-38 
see also Trees, sap flow 
in 


Sap of trees, compositon of, 
Secretion 

ion transport and, 203 

in roots, 114-15 

in trees, 338 
Sedoheptulose 

color test for, 321 

occurrence of, 321 

photosynthesis and, 321-22 
Selectivity, ion absorption 

and, 190 


SUBJECT INDEX 


Self-perpetuating effects 
in floral initiation, 296-98 
in photoperiodism, 297 
in vernalization, 297 
Sex differentiation, in 
flowers, 300 
Short-day plants 
floral initiation in, 275-77 
flowering of, auxins and, 
71-72 
Sieve tubes 
absorption and loss by, 
125-26 
in angiosperms, 117 
contents of, composition 
of, 338 
in Dioscoraceae, bast 
glomeruli in, 117 
in gymnosperms, 117 
life of, 118 
plasmolysis of, 118 
sieve plates in, 118 
transport in, of fluores- 
cein, 124-25 
Silicate minerals, nutrient 
supply and, 2 
Simultaneous movement, 
translocation and, 120, 
121, 123 
Sodium 
accumulation of, in model, 
196-98 
exclusion of, by frog’s 
muscle, 190-91 
Soil sterilization, micronu- 
trient supply and, 14, 
15 


Soluble complexes 
nutrient availability and, 
10-11 
see also Micronutrients 
Spirilloxanthin, photosyn- 
thesis and, 238 
Starch 
formation and phosphoro- 
lysis of, 19-24 
phosphorylated compounds 
and, 37-38 
synthesis of 
adenosinetriphosphate 
and, 48 
amylopectin and, 46-47 
amylose and, 46-47 
isophosphorylase and, 
47 


Q-enzyme and, 46-47 
see also Glycolysis, 
starch and 
Stationary equilibrium, ion 
transport and, 193-200 
Strontium, exchangeable 
ions and, 4 
Succinic acid, photosynthetic 
formation of, 317-18 
Sucrose, synthesis of, 47-48 
inhibition of, 48 
photosynthesis and, 47 


367 


polysaccharide synthesis 
and, 48 
Sugar, in low temperature 
preservation, 157 
Sugar beet, control of 
flowering in, 97 
Sugar cane, plant analysis 
and, 224-25 
Synthesis 
of pentoses, 28 
of starch, 19-24 


= 


Tannin, procurement of, 339 
Tannins, fruit browning and, 
159 
Temperature 
photoinduction and, 269 
virus infection and, 175-77 
Thiamine pyrophosphate, in 
glycolysis, 44 
Thinning, of trees, 343 
Tobacco leaf proteins 
isolation of, 143-45 
properties of, 145-46 
Translocation 
circulation systems and, 
127 


definition of, 109 
2, 4-dichlorophenoxyacetic 
acid, 123 
direction of 
growth phase and, 126- 
27 
materials utilization 
and, 126-27 
of floral stimulus, 282-84 
of flower-inducing hor- 
mone, 123 
from leaves, 125-26 
mass flow and, 124 
in parenchymatous tissue 
of aspargine, 111-12 
of caffeine, 111-12 
of chloride, 112 
in cotton, 110 
in Cuscuta, 110 
in Drosera, 112-13 
energy for, 114 
inhibition of, 113-14 
of lithium, 111 
mitochondria and, 114 
in Pelargonium, 110 
in Statice, 110 
in Vallisneria, 111-12 
vital stains and, 110-11 
in phloem, 117-26 
in roots 
anion respiration and, 


cytochrome oxidase and, 
114 

epidermis and, 114-15 

ion release and, 115 

neutral red and, 115 

respiration and, 115-16 
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secretion and, 115-16 
vacuoles and, 115 
of salts 
calcium and, 116-17 
circulation and, 116 
tracers and, 116 
in sieve tubes, fluorescein 
and, 124-25 
in trees, 336-38 
of virus, 123 
see also Floral stimulus, 
translocation of; 
Phloem; Sieve tubes; 
and Trees, sap flow 
in 
Transpiration 
translocation and, 123-24 
of trees, 333-36 
Transport 
of ions 
in partial equilibrium, 
191-93 
in stationary equilibri- 
um, 193-200 
of organic compounds, 
109-27 
see also Translocation 
Tree physiology, definition 
of, 33 
Tree rings 
in barks, 340 
effect of drought on, 340- 
41 
formation of, 339 
synchronization of, 340-41 
Trees 
Absprunge of, 340 
assimilate flow in 
daily march of, 335, 337 
velocity of, 337 
breeding of 
heterosis and, 343 
reproduction and, 342 
results of, 342-43 
seed plantations and, 
341-42 
thinning and, 343 
gas exchange of 
determination of, 333, 
335-36 
table of, 334 
growth of 
cambial acticity and, 
339, 341 
early wood and, 339 
late wood and, 339 
mathematical expression 
of, 338 
periderm in, 340 
seasonal variation in, 
339 
growth and development 
of, 338-41 
metabolism of, 333-38 
physiology of, 333-43 
reproduction and, 341-43 
respiration of, bark and, 
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336 
rings in 
drought and, 340-41 
various localities and, 
340 


sap of, composition of, 
337-38 


sap flow in 
annual variations of, 
337 
daily march of, 337 
nature of, 336-37 
secretion in, 338 
sieve tube contents, com- 
position of, 338 
transpiration of 
annual march of, 336 
bark and, 336 
drought and, 334-35 
water content of, seasonal 
changes, 337 
2,3,5-Triodobenzoic acid 
antiauxins and, 67-68 
flowering and, 73 
Triosephosphate dehydrogen- 
ase, 28-30 
distribution of, 28-29 
in glycolysis, 45-46 
inactivity of, 29-30 
inhibitors and, 28, 45-46 
photosynthesis and, 49 
Triphosphopyridine nucleo- 
tide, photosynthesis 
and, 50, 247-49 
Tryptophan, indoleacetic 
acid synthesis and, 
61 


U 


Ultraviolet irradiation, virus 
infection and, 175 


Vv 


Vacuoles 
ion transport and, 115 
protein extraction and, 
133-34 
Vernalin, floral stimulus and, 
293-94 
Vernalization 
chemical changes in, 
291-92 
floral stimulus in, 292-94 
mechanism of, 290-91 
photoperiodism and, 290- 
96 


self-perpetuating effects 
in, 297 
Virus 
animal versus plant, 171 
infection by, host metabo- 
lism and, 178-80 
infectivity of, 172-73 
susceptibility to, definition 
of, 172 


synthesis of, 183 
translocation of, 123 
see also Virus infection 
Virus diseases 
nature of, 171 
physiology of, 171-85 
see also Virus 
Viruses 
auxins and, 92-93 
cytoplasmic proteins and, 
46-47 


determination of, 133-34 
isolation of, 183-84 
Virus infection 
age of host and, 178 
effect of, 180-85 
carbohydrate/nitrogen 
ratio and, 181-82 
on host enzymes, 180-81 
illumination of host and 
photoreactivation and, 
175 
susceptibility to, 174-75 
symptoms and, 174 
ultraviolet radiation and, 
175 


inhibition of 
by antibiotics, 179 
by other infections, 180 
by ribonuclease, 178-79 
by various substances, 
179-80 
leaf-hopper growth and, 
184 
leaf proteins and, 182-83 
methods of study, 173 
nucleoproteins and, 182 
nutrition of host and 
nitrogen in, 177-78 
phosphorous in, 177 
phloem necrosis and, 181 
seasonal effects on host 
and, 173-74 
starch metabolism and, 
181-82 
symptoms of 
auxins and, 184-85 
bases for, 184 
temperature and 
heat therapy and, 176 
susceptibility to, 176-77 
symptoms of, 175-76 
Virus multiplication, nature 
of, 18&-~ 
Vital stains, translocation 
and, 110-11 


Ww 


Water uptake 
auxins and, 82-83 
2,4-dinitrophenol and, 83 
respiration and, 82 
see also Auxins, water up- 

take and 

Weed control, 87 

2, 4-dichlorophenoxyacetic 











acid in 
action of, 95 
activity of, 96 
fate in soil of, 96-97 
preference for, 96 


Wood 


tree rings in, 339-41 
water content of, 337 
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Wood-Werkman reaction, 311 Z 


x Zinc 
aldolase and, 27 
Xanthium, flowering of, distribution, in plant, 210 
control of, 72-73 exchangeable ions, 4 
X-hypothesis, nutrient sup- phosphofructokinase and, 26 
ply in soil and, 6 source of, in sand, 2-3 





